Frozen soil strength is an important index in practical engineering design, but different test methods can get different strength values. Non -localization theory characterizes material properties by describing the characteristic length of nonuniform materials. In this paper, the non-localized theory of mesoscopic materials is introduced into frozen soil, explaining that the difference of different test strengths of frozen soil comes from the non-uniformity of frozen soil. The relationship between non-uniformity and strength and the relationship between uniaxial tensile strength and bending tensile strength are described quantitatively through uniaxial tensile test and bending tensile test.
INTRODUCTION
Frozen soil occurs naturally throughout the world, it is developed a lot of reseach on it. In the literature [1] , the progress of experimental and theoretical work on frozen soil was reviewed. In both natural permafrost engineering, and artificial frozen soil engineering, the tensile strength of the frozen soil is always an important parameter, especially in underground engineering of retaining structure. But in the present, there are many ways of testing the tensile strength of the frozen soil, for exemple, "OFFENSEND", Direct tension, the Brazilian disc test, Four-point bending test, Three-point bending test. Bending tensile strength and direct tensile strength is not the same in the tensile test of frozen soil [2] . The difference between the flexural and tensile strength of soils can be attributed to a number of factors: epxerimental error; greater strength in the surface layer of the test specimen, commonly termed skin effect; differences in the tensile and compressive elastic moduli; This difference also exists in rock materials [3] .
NON-LOCAL FRACTURE CRITERIAS
Two most popular non-local fracture criteria for the two-dimensional case are resented in [4] in some generalized forms. Let (ρ, θ) be a local polar coordinate system with the center at an analyzed point y of a body; let η(θ) be a unit vector making an angle θ with the coordinate axis; and letσ ρρ ,σ θθ ,σ ρθ be the stress components in this coordinate system.
Fracture criterion based on average stress over a characteristic lengthd 1 (ASFC)
Here σ c is the strength of a body without concentrators under uniform traction; d 1 is a material constant with length measure.
If the directionθ 0 , where the maximum in (1) is realized, is known, the ASFC has thesimplest form:
are defined from independent experiments. Fracture criterion based on a minimum stress over a characteristic length d 2 (MSFC)
Here σ c and d 2 are material constants. In the case of a known directionθ 0 , where themaximum in (3) is realized, the MSFC may be written in a more simple form:
From the microscopic point of view, the frozen soil is heterogeneous materials of various kinds of mineral composition. Tang[5]introduced the Weibull distribution and combined with the linear elastic finite element method to simulate fracture problems. Here we assume that the parameters of local elements follow the Weibull probability density distribution described here as the following two parameters distribution,
Where is a scale parameter and m is the homogeneity index. The parameter m defines the shape of the distribution function which in turn defines the degree of material homogeneity and is referred to as the homogeneity index. Materials with increase of m values will be more homogeneous, whereas those with decrease of m values will be more heterogeneous.
UNIAXIAL TENSILE TEST
Macroscopic physical properties of frozen soil are the linear elastic model under tensile condition, and micro materials conform to the Weibull distribution. Before the damage variable is determined, we assume that (a) the whole specimen is a frozen soil element, each frozen soil element is isotropic on a macro-scale and contains the basic information of damage in meso-level, that is, it is a microheterogeneous material; (b) linear elastic law is applied before the damage of frozen soil element happens, the nonlinearity of stress-strain relationship comes from the damage of material and we take the initial tangent modulus as the elastic modulus of undamaged material. Weibull distributions determines the material parameters of value distribution, but not determine the location of the material element distribution. So the strength of materials could be different even with the same m value, however the strength should be very close. In general underground engineering, the temperature of frozen soil was designed -10℃. Physical and mechanical parameters of frozen soil shown in the following Table I . By Table II , when m value is bigger (material elastic modulus and strength of the mean is constant), the greater the uniaxial tensile strength of materials is; the m value is greater, the closer the constant of the material's uniaxial tensile strength is.
FOUR-POINT BENDING TENSILE TEST
The results of the four-point bending are shown in Table III . 
EXPERIMENTAL RESULTS AND ANALYSIS
Mapped the curve of the strength of the uniaxial tension (σ c ) and four-point bending tensile testing (σ f ) changes withhomogeneity index and value ofσ f /σ c .
In Figure1, when m is larger, the material is uniform, value of flexural tensile strength and uniaxial tensile strength is the closer. It is showed delocalization phenomenon of stress, it is caused by the inhomogeneity of material. When m=2, value ofσ f /σ c suddenly drops, state is that extreme discontinuity of material, weaker microscopic material obviously influence on macroscopic properties. The nature of the material does not conform to the assumption of the elastoplastic material. When m>30, value of σ f /σ c is not change, the results show clearly that the material properties is same on the macro-size. Homogeneity index
The relationship between the homogeneity index and the intensity value can be expressed by a formula (6)
where: 
CONCLUSIONS
In this paper, based on micro-mechanics method, assumed that material in line with the Weibull distribution, parameter m of Weibull distribution describes the in homogeneity of material. The uniaxial tensile testing and four-point bending testing is simulated, and got two different kinds of tensile strength-uniaxial tensile strength and flexural tensile strength. The two kinds of non-local fracture theory (ASFC and MSFC criterion) is introduced, this theory explains the difference in both the tensile strength is from the material in homogeneity, the characteristic length d of material was calculated such as theory. And we eventually got the quantitative relationship between homogeneity index m and material characteristic length d. The quantitative relationship reflects some fractal features. Similar fractal characters also exists in the quantitative relationship between homogeneity index m andσ f σ t ⁄ .
